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A rotating sphere willbcina state of compression if therotation frequency
does not exceed the surfacc orbit frequency. J-his is equivalent to saying that the
surface gravity is greater thanthe centrifugal accelerationat the equator. 1'his
concept can be generalized for a prolate spheroidal body spinning about a short
axis by considering the centrifugal forcewvs. gravitation] acccleration at the tip
of the long axis. T'husreduced to practical unit s, wecanwritcan approximate
relation betweentherotation period, /2.andthe critical density. p.,below which
the body would “fly apart™:
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where a/b is the axis ratio of the prolate spheroidand Am is the amplitude of
lightcurve variation of' the body, which is very roughly related to the axis ratioas
indicated. ln a recent analysis of ancxpandeddata set of the rotation rates and
amplit udes of variation of 1 07 asteroids smaller than 1 () kin in diameter, 1 note
a distribution of rotation rates whichappearstruncated. rather than smoothly
dropping to zcro, at a rotation periodbelow about 2.5 hours. In a plot of all
688 known asteroid rotation periods ps. amplitudeof lightcurve variation, one
candraw lines of constant p., to observe that there appears to be a barrier.
so mewhat parallel to the curves at a va tic of p, & 2.5 gm/cm®. That is, the
very fastest spinning asteroids areactually ratherspherical, since more #longated
bodies spinuningthat fast would fly apart. 1 counclude from theselinesof evidence
that most, if not all, asteroids. cverndowntothe very siallest ones sampled
(<1 krn in diameter), are not monolithic. Indeed the apparent density threshold
sugg ested of ~ 2.5 gr/em?, indicates that evensmall asteroids have a substa ntial
bulk porosity, thus they maybe "rubble pites” rather than fairly solid bodies.




